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TRL ·stUdy tD3~~oo6 

!IMIARY 

the purpose of the itudy wa; ~o eva1uate·the-tox1c_t~. ~ no"'ilJiutinol ,_ 

tn a rat aubchrontc toxtct~ study • 
. . 

Four groups of •1e and fillla1e rats (30/soX/group) were dos~ orilJy 
. . 

once clan.v with 0, 30, 125, or 100 ~~g/kgldQ of· campound for & ~eeks . 

until the day Df the fftterfm necropsy. After ~he tntertm sacrtffce, all·. . .. ~ . 

survivfn; rats were dosed daily until the ftnal sacrtftce. ·iGdy .tights 

and food consu11ptton were recorded wekly and the rats were ab_serve~ at 

least twice daily for •ortalf~ and overt .stgns of toxtctty.._ o·ph~~~1~o-

1og1c ex~mtnations wre done durtng the pretreitillent .. rtod .and -iiat~ 

during week 13. llood and urine for c1 tntc'opatho1og1c ftlluattcin ,_re 

collected fran a fifth group of 10 rats/sex II" for to tn1ttat1on· ~ 

dosing, fran all surviving rats scheduled for ~~ ,·tntertm sacrtft~~~ and.· 

fran the ftrst 10 rats/sextgroup at the· ftnal sacr.tfti::e. _The ftnt·lq . . . . . 
•le and 10 fana1e rats fran each grouP. we~ scheiluled for .nec:t~opsy -~n 

... , ' ~ :t ... ~ • • ~ • " ~ • .. : .. ~ • • .. : :- 'r ...' : '~ 

day 43 or 44 and a11 I'Wiatntng rats· on· diy·.IZ or.1 1~. ·•rois· jostmort.m . , ' . .·~ ..... 
~ I 0 "' ' L ,. t ,o .( 

ex1111nattons were done em all rats. Or;g~n "'''~tS·'!f8~· tat.J~~~f,riin ritS. 
,. . . . 

sac rtf teed on ay 12 or 13. A!~r· ·the:. ft~al_ -iacr.tftc~··· •: :~p)ete 

tatstopatholcttc uatnatton. was"-do• .-on ~an· rats: tn· .-the ~ceantr~l:. :~rrd: 

lafgh-dDse ;rOifpS, on ltvtrs • ~td~QJ ~ =·,nd ·.hearts frCIII·:.the ·.:loW!"·. arid 11t'CI.;. 
I • , ... 

.Sose troups~. and on. 111 1rosi 1estons~~. ··ln-·_edd.ftton·. -'i-:Miwiathotog"tc-
.. . - . .. .. ' .... 

eaa1nat1on was ·done· Oft ·ani. r~t -~OUI~ct·ilea(·or=·aacrtftc'ICI.~·.t.-'~att•ts·.'; 

-

The ·.~n11 :une ~,v~i_j .• f.f~~\i:·lr:o(u_c_ ~~.r.Jtoml1_;:_)iu~n.~1.-:"e!'l~~•taxii11nd: 
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f\ypoact1v1t,y at ithl' 500 U~D/kgldQ dose level. The raxflfaml weekly tnci

dence was 321 111d 291, nspecttwel,y, llut atex1a or ..,poacittv1t,y wre 

Mt aeen as tnt~tment--re1ated &igns unt11 the f1na1 stx .eeks of the 

s1l!dy. 11o trtiJtlaent-roll!ltld cltn1ce1 s1gns were Hen tat the 30 or the 

125 ag/kg/dl1 dose level. • 
.. 

lady Witght ••nd food cons""'ptton values "''"' s1m11ar for control and 

all treated groups. Ho tNatMnt--re1mted effect was observed at the 

ophthalmoscopic exlllft1nations or in gross or a1croscop1c GYI1uat1on flf 

the tissues. 

Three rats were fo~nd dead or sacr1ftced tn eatremts, but these deaths 

were not d~e to adm1n1strat1on of the aoraal butanol. 

At the tr•tertrn c1tn1ca1 pathologic avaluatton, m<1 blood cell count 

(RBC}, packed cell vol~~~~e (PCV), ond hamoglobin (HGB) averages of the 

500 ag/kg/day dose group females .tre IS Mlo- control averages. 

Although these differences RN atlt1sttca11y stgn1ftcant, they were 

1ma1 1 ond no ~1fferen~es between the parameters wre Clbseryed tn the 

ales of the 'Interim evaluation or bebferm control and treattd groups 

of ett.her sex et the ftn111 evaluattcm. Therefore, GVun 1f the lo"rer red 

blood ee11 parameters in the 500 Bg/kS/d~ fem31es were an actual treat

uent•re1ated affect, 1t was ~&1\ end transttof'1. 

CONCLUSION 

Oral r.dminhtratton of UN1D1 llutanol at 600 sg/kg/day produced etaxtl 
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Glnd 5\lpoocttvtt,y ot a uxfiUII weekl.Y tnctdence rate of 32 and us. 

respectively. A slightly (51) 1!"'1!' (canpared to controls) red blood 

t:ell count (RBC), p~clted cell wo11111e (PCY), and .._Dglobtn (tliB) concen

trat1on ~esent tn the 500 ~kg/day dose eroup fem~1es at the interim 

aval~atfon ~"1Y ~ have been treatuen~related. 

Ito treawnt-ra1 a ted at' feet was abserved at the 30 ag/kg/day or 125 

mg/kg/d~ dose levels. 
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1 Introduction 

The purpose fJf this study was to ~Valuate the tox1c1~ Of nomal 

t.utanol tn a rat subchrontc tox1c:1~ study. ln order to assess the 

tox1co1og1c potent tal lifter both I weeks and U weeks of dDs1ng. an 

~nterim sacrtfice at the i week interval ••s included. 1 The oral 

route of administration was used because this ts the probable route of 

human exposure. 

This study was conducted 1n accordance wtth the protocol (Appendix F). 

the Standud Operat 1ng Procedures of Tox 1c:1 ty Research Laboratories 

(TRL.) and 1n ccepl1ance with Good Laboratory 'ractfce Regulations for 

Monc11n1ca1 Laboratory Studies.b Procedures pertinent to this study 

are described herein. 

11 Methods 

A. Test Material 

Honnal butanol (lot f 3597 ltYVE) 111as purchased fram lbner1can 

Sc1ent1f1c Products. Rawlus. Michigan. Samples of each dose concen

tration .ere saved during .aeks 1, 4. 1. 10. and 13 and taken to the 

Muskegon Count¥ Wastewater T~atment Factlt~ for chemical analysts at 

the 1eboratoey urtlbr the dtraetton of Dr. Avt .1osh1, Ph¥s1ca1 Chemist. 

Dupl tcate sam~les wre sent to Mr • .lohn Raney, £RCO, a t.Uv1sion of 
' 

£nseco, Inc., 185 Alc:vtfe Brook Parkwa,y. Call\brtdge, lllnachusetts for 

rtferee anelJSts. 

Protocol Change 14. effecttve 1/10/85. 

Federal lteg1ster, Vol. 43, lo. 247, Part 11, Decanber 22. 1178, 

pp. MtB6·10020. 
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8. An1N1s and Husbandry 

T~ rot was chosen as a test 11stsm because of tts established useful

ness tn toxicologic studies end as a phal'llacologic aodel. One 

tllndred·fif~ three aale mnd one taundred-forty seven fflnl1e rats1 (45-

55 grams) egad 22·23 days arrtved on Augu~t 12, 1185 and •ere housed 

tndhtduall,y tn w1re-bottan cagesb. ftltertcl a~n1tilll1 waterc and 

Purina Cert1f1ed Rodent Laboratory Cttawed were avatllble ad 1 ib1tum. _ ......................... 
This feed has been tested by the 111nufacturer for contaminants, none 

of which were present at levels that would be expected to affect the 

outcome of the stud,Y. An accl iiDit1on period of 7 clays prior to the 

p·etreatment week was allowed. During the acc11matton period, the 

rats were observed with respect to general hea1th and any rat with 

evidence of disease or physical abnol"'lll11~ was discarded. A 

cleon/d1rt,y corridor system was tn effect. loam air was filtered and 

tnm1d1ty (average 47.GI, t 1.2) and talperature (average 7o.z•F, * 
2.2) controlled. The tan perature nlue ws calculated using the 

cla11.Y high and law value, t.l standard deviation. One value per day· 

eras used to calculate the Plnn1d1~ average. A 12 hour 1tght:12 hour 

dark cycle was controlled autamatica11,y. 

a 

b 

c 

CharlesR River Breeding Laboratories, Inc., Portage, Michigan, 
Crl: CD (SD)BR. 

Rats were ltoused tn eccordance with NCCII'Intndatioras contained 1n 
DHEW Publ tcat1on llo. 78-23 (NIH): Reviled 1978, •&utde for the 
Care and Use of Laboratoey An1•1s.• Durtng the acc11matton 
pertod the rats wre boused 3/cage. 

Vater used at TRL analytad periodicr11y for the presence Df 
contaminants as dlftned by the lnvtNnmenul Protection Agency 
•~&attonal lntertm PrtDDr,y Drin,.1ng Mater ~ulations• Code 
f{ Federal ReJuhtion, Tttle 40-... Protectton of Envtrol'lllltnt Part 

1.11 (fi) an 141.11. llecords retained at TRL. 

Lot Is lla.Y02·85-3E, Aug01·85-2E, Aug07·85-1B, AuglD-85-20, 

Asg21i,td~· Purtna Lab Chows·12T, Checkerboard Sctaare, St.Louis, 
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The fint day of the pretreatment week ws ~gust 19. 1985. At the 

tnttiation of the pretreatment ~elt the rats were assigned randomly to 
I 

uroups (30 rats/sex/group and 1 ftfth group of 10/sea) using 1 

computer printout. 1 Ttle rats are tndfvfdua11y fdentfffed by toe 

c1tpp1ng. 

C. Compound Administration 

Administration of the test lllt.erfal began on August 26. 1985. The 

rats scheduled for the tntertm sacrifice were dosed daily for 42 or 43 

days and the rats scheduled for the ftnal sacrifice were dosed daily 

for 91 or 92 days. 

1Cor~~a1 Butanol 
&roue (!Q/Ita/daxl 

1 0 
lJ 30 
Ill 125 
IV 500 
V Baseline 

Interim 
001-010 
061·070 
121u13Q 
181·190 
241-250 

An 11111 NUIIIbe 1"5 

f1na1 
Oll-030 
071-090 
131-150 
111-ZlO 

Female 
Interim Ftnal 
o31-04o otr.:lr6o 
091-100 101·120 
151-160 161·180 
211-220 221-240 
251·260 

The 11110unt' ldJr.intstered wre based on tndhfdual weekly body weight 

nlues. Fresh solutions of the CGIIIpound (in deionized water) were 

prepared weekly and dosed orally at 1 volume of 10 Ill/kg. Controls 

recetved deionized water et ihe sue volume. A plastic syrtnge 1nd an 

18 gauge ball•tipped 111t1l dosing cannula ensheathed tn a nwnber 8 

french catheter were used to administer the solution. 

I landomizatfon printout progriii'IDed by Dr • .lohn Quiring. Assoctlte 
Professor of llathautics and Colllputer Science. Department -
Rathanattcs and Camputer Science, &rand Valley State Colleges. 
Allendale, Mtchtaan. 
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D. Cltntcal Observations 

lody uetghts and food consumptions wre recorded wetly and the rats 

were abserved at least twtce daily for aorta11t¥ and cltntcal effects. 

E. Oe~tha11101oax 

All ~ats received an ophthalmoscopic examination durtng the pretreat

~~ent pertod and wet 13 by 1 weterinary ophthallllolog1st1
• 

Ophthalmologic uamtnetions •re conducted on all rats tn a darkened 

roam w1th an ~ndirect ophthal11oscope. Seven rats that had an eye 

lesion clurtng the prett-eatment period were not included tn the sb.ldy. 

F. C1tn1ca1 PatholOGY 

1. Sampling 

Blood and urine samples wre collected frCIIII the 10 aale and 10 female 

rau tn group V ll"ior to tntttation of dostno. Blood was obtained at 

the tiM or necropsy frCIIII all survhtn; rats scheduled for the tnterim 

sacrifice and fram the f1rst ten rats/sex/group at the final sacrt

ftce. Urtne ~ras collected tn aetabo1t111 cages 3-5 do~&ys prtGr to the 

scheduled 1acrtftces. The rats were anesthetized w1th co2, the 

thoracic cavt~ was opened and blood was collected by cardiac prnc

ture. A. necropsy was then done on •ach of these rats (except those 

·1n group V) and the ttssues prese"ed. 

·-------• Ex~ms perforaed by u. F. IIller, D.V.M., M.S. arid cssoctates, 
Diplomates, Alertcan Collage of Vetertnt~ Ophthalmologists, 
llltchtgan State Untven1~, East Lanstng, IUchtgan. 
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2. Tests Perf'onned 

The follow1ng tests1 wre perfonned: 

~ato1ogy: 

Sei"UUll Chem1strx: 

Urina1xs1s: 

G. lecropsy 

ltlmog1ob1n (M&B), lttraatocrit (PCV), erythrocyte 

count (RBC), ~~tan cell volusrne (MCV), aean cell 

ltfllloglobin {MCH), aean cell •oulobin concentration 

(MCHC), total and differential leucocyte counts (WC), 

estiuted platelet count (PLT). 

alkaHne phosphatase (Alk phos), blood urea nitrogen 

(BUN), glutamate "ruvate transaminase (SGPT), 
glut~~~n~te oxalacetate tra"'slfllinase {SGOT), glucose 
(61uc), total protein (TP), alb1111in (Alb), N& ratio 

(calculAted), globulfn (calculated), total tan irubtn 

(Tot. btli.), SOdtu\ (Na), potassiUtn (K), cnlortd& 
(Cl), calcium (Ca) tnorganic phosphate (Phos) 
carbon dtox~de (1co2 ~, total serum cholesterol (thol~, 
creatin1ne. 

pH, lptc1fic FIV1~, glucose, protein, ketones, 

b11 irub1n, urob11 inogen, •icroscopy of sed1ment. 

A MCropsy was perfonne~ on al 1 su~iving rats of the first 10 Mles 

and 10 f111a1es fram each dose group on day 43 or 44 of the study. On 

days 12 or 13 the nmatntng rats were MCropsted. Rats found dead 

were also necropsied. lntertrn and ftnal sacrifice rats were anesthea 

ttzed w1 th m2 and exsanguinated by cardiac ~Nncture. The cranial, 

t.horacic and peritoneal cavities were opened and the CCJntents examined 

ucroscopica11y. The organs and tissues 1tsted 1n sect ton H were 

naoved from each an11111 and Fesened. Lungs were inflated with 

formal tn vh the trachea. E;res wtth atuched optic nerve fram al 1 

• 

c 

See Appendix C for c11ntcal pathology aethodo1ogy. 

Protocol Change 11, effective 1/15/BSi Protocol Change 12, 

affective B/13/85. 

Protoco1 Change 14, effecttve 1/10/85. 
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rats k111td at the tntert11 and final sacrtftces were preserved tn 8 

1110d1fted Zenker's fixative. The testes wtth attached eptdtdymides 

frCIII ell 11111 rats were presened in Boutn's ftxat1ve. Al 1 other 

tissues uere pre5erved in 101 Rtutral·buffered fol"'lal tn. Feet were 

preserved w1th the tissues for positive· fdent1ficat1on of the rat. 

Prior to fhtation at the ftnal sacrtftce on1y,1 the following organs 

were weighed: brain, heart, Hver, spleen, kidneys, testes with 

epidi~ides, and ovartes. After ftxatton, the adrenals and t~rotds 

with paratl\)'rotds •re weighed. 1 For pairld organs, the organ weight 

was the cambined wetght of rtght end left 11811bers of the patr. Organ/ 

body wetght ratios were detennined for each ttssue. teo organ weights 

were taken on rets found dead. 

H. H1 stology 

The full tissue microscoptc examination listed below was done on the 

control and htgh-dose rats, on one rat sacrtftced tn extremis, and on 

those found dead. Also, 1 tvars, hearts, and kidneys of low- and 11id· 

dnse rats, and all gross las tons seen at necropsy were examined 

atcroscopically. 

As tissues are trtlllllld, the presence or abs~nce of tissues anc1 

1ntons was ROted. fhl ttssues were placed tn Tissue TeoJtb cassettes 

that were labeled with 1tud1 nwaber, rat ~~&~~~ber and the cassette 

I Protocol Change 14. effect tve t/10/85. 

Lab Tek D1vts1on, Mtles Laboratories, Inc., Rapervt11e. IL 10540. 
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n1111ber. Th~.v were then procened on a Fisher Sctent1fic H1stamat1c~1 

or an NJ TP/IOOEf!D After processing, tha tissues were anbed~ed in 

lflraffin using a Tissue Tllt•llllbedding ustan. They were sectioned ot 

1-6 aict"Dns, mounted on IUibered slides and stoined with haatox,yl in 

GnCI eos1n. 

The fo11ow1ng tissues were placed on se~entia11y n&~nbered slides as 

fo11ows: 

$1 1de Number Tissue 

1 
1 
2 
2 
2 
3 

3 

4 

4 
5 
fi 

5 
fi 
i 
6 
7 

7 
8 
I 
I 

10 

heart and attached aorta (a longitudinal section) 
ttwmJs 
lung (sections fran the caudal and left lobes) 
trachea (a cross-section) 
esophagus (I cross-section) 
stomach (a section from the nonglandular esophageal area 
through the area of the cardiac glands tnto the area of the 

fundic glands and another section fram the duodenum through 
the pyloric sphincter 1nto the area of the pyloric glands) 

aalivar.1 glands (aections of the sublingual and aandibu1ar 
glands) 
small intestines (a separate cross-section of the duodenum, 
.1ejunum and 11eU111) 
colon (a cross-section) 
1tver (sections from the left and rtght lobes) 
poncreas (a separate section tn addition to sections 
canmonll attached to the viscera) 
apleen {a cross-section) 
usentertc 1J~~ph nod\! 
ktdnt:t (a cross-sect.ton of the rtght lttdne,y) 
urinar,r bladder (an entire cross-aectton) 
adrennl ( a nctton through the cortex and sedulla uf one 
adron1l) 
p1tu1tery 
.ve (wtth attached opUc M"e) 
~roids snd parit~rotds 
thorectc aptnml cord (a cPOSs-sectto!)e 
11111bar sp1na1 cord (a cross-section) 

Ftsl\er Sctent 1ftc Productso 14401 lndustrtol Road, Livonia, DU 

48150. 

Amar1cen Optical Se1enttftc lnstNHnts D1v11ton, lut:falo, RY 

14215. 
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Tissue 
Slide Number 

10 bratn (three sections ~ncludtng frontal cortex and blsal 

eang11a, parfeul cortex and thi1111Us and cerebe11urn and 

ens) 
u 
l2 
12 
12 
12 ·. 
13 
13 
13 
13 
14, etc. 

ne wt th ltlri'OW•flmUr 
test~s and eptdt~ts (a cross•sectton Df each) 

0¥1U'1 
uterus (I cross-secttcn of one utertne horn) 

cer!lx (a longitudinal section wtth utertne horns) 

akin 
IIIJIInl ry tland1 

skeletal ausc1e (thtgh)1 

actatfc nerve 
ttssue aaues and 111 other gross lesions 

At the htstologtc Ullillfnatton, some lesions were graded, .men 

ntteessary, using the following system: 1 • mtntmal, 2 • sltght, 3 • 

moderate, 4 • severe, and 5 • extreme. 

1. Stattstfc:s 

The lwdy wetght, food consumption, c11ntcopatho1ogic, and organ weight 

data were tested for hollogenetty of vartance by Bartlett's aethod 

(Steel and Torr1e, 1980). If the data were found to be homogeneous, 

dfffGrences between control and treatment aeans were tested for 

utat1stfca1 sfgn1f1cance by the aethod of Dunnett (Dunnett, 1964). If 

the data tlllre found ROt to be Mllogeneous, the aethod of 6111 

(modtfted Dunnett's) uns ~mploJtd (Gtll, 1177) • 

.1. DAta Retention 

All data tncludtng apect~~ens end a copy of thts report w111 t. 

retatned at Toxtct~ fteseaf'Ch L&IMU'Itortos. LU., 110 U. Hackley 

Avenue, Muskegon. ntchtgan 41444 for It least 6 .vears. Before any I'IIW 

data is dtscerded, the sponsor 11111 ttl not1ffed to obtain pennhsfan. 

e Protocol Change 11, effeett¥e 8/15/85. 
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Ul. Results 

A. Test Mftter1al 

The results of the ana1,1Sh of 1111ples analyzed by the Wastewater 

Treatment Factlt~ and~ ERCO ere given tn Appendix A. Stabtlt~ and 

c~ncentratton were found to bl acceptlblt. 

D. ~teal Sisns 

The incidence of clinical lffects ts given tn Table 1. 

Treatment .. related ..A.tut.-f-trst-.JtPHr-ed ~ ....tbe.JL1&h-.-dose_gr.oup dut:tl!9 

waek 8. At1xta and f\ypoac'ttvt~ occurred 1nfreq~ently during weeks 9 

and 10. These stuns increased to a weekly tnciclence of 32 and 291 for 

etax1A ond t\Ypoact1v1ty, raspecttvel,v, at welt 11 and conttnued at 

~pproxtmately the same frecttency durtng weeks 12 and 13. Onset of 

ataxia and 1\Ypoecttvity was about 2·3 minutes after dostng and dura-

tton was less than one hour. 

Other c:ltntcal stgns ab~erved did not appear to lae dtrec:tly related to 

treotanent. Three rats dted durtng the study. Two of these deaths 

were the result of the rubber catheter sl tpptng off tht DJtal dos tng 

cannula. Durtng week 4, 1 catheter lodged tn the esophtgus Df a htgh

dose fmale and the rat dted of appal"''nt as.,t\yxtatton befo" the 

catheter could be f'\111oved. Durtng Wftk 7, a htgh-dose ule swallowed 

1 catheter. It ws uac r1ftced tato diJS 1ater .tlen it taecue apparent 

that the attuatton was adversely affecting the health IJf the rat. 

Th1s acc1dent and the occurrence of futpoacttvtt;y, saltvatton, labored 

nspiration, and/or "tehtn; over a 3 clay perta4 tn another high-dose 
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rat account for the cl tntcal effects observed tn the htgh-dose group 

~ur1ng week' G end 7. A afd-dose aale died during week 1. Jt began 

exh1b1Ung h,yposc:tivt~. Cllftlciatton, and l1bored nsptratton on da_y 4 

and I:IJBS found dead on de,y 6. Histopathologic en1uat1on of this rat 

w1~1 M dtsc:ussed later tn the report. 

Dark urine and rales cccurred tn 1 Mghudose 111le during week a 

following a cage related accident. This rat was nonnal 1n appearance 

tr1th1n three days. During week 7, a 2 Clift diameter tissue IMSS 

appeared tn the left u111ary area of one low-dose female and a 3 an 

diameter liiSS appeared tn the right axillary area of another low-dose 

female. ftle1ther aass increased tn size and both disappeared before 

stu~ tenn1nat1on. 

C. Oody Weight. Weight Change and Foad Consumption 

The body toeight, weight change and foDC! cons1111pt1on values are ghen 

tn Table 2. 

llo treat•nt. .. releted ~feet was present on body weight~» weight gatn, 

or food consUilption. Stot1stfca11y s1gn1f1cant differences between 

control and treated group 11111n uetght change and foad consumption 

would o:eur sporadically, but 110 trend was obsened ond total body 

t~J~tght averiiiJIS for control and treated groups uere sim11or throughout 

the study. 

D. Ophtha1m1ogy 

The results of the ophth&liiiDlogfc evaluattons are given in Appendb B. 
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An ophtha1110&cop1c uamtnatton wu perfonned prtor to tnttlt1on of 

do~1ng and all an11111ls wtth ocular &bnonnal1t1es wtre tdent1fted and 

dt &earded. Another ophthalmoscopic axwntnat1on .:as ;Mtior~~ed during 

nek 13. The pathology observed ws constdtred to be utthin nome, 

1tm1ts for the age, sex, and stratn of the animal. 

[, C11ntca1 Pathology 

bsults of the cl tntcop~thologic evaluation are given tn Tables 3 

through 7. 

Only one alteration 1n c11n1cel pmtholog1c paramettrs occurred that was 

suggestive of a treatment-related effett. At the 1ntertll sacrtftce, 

DC ( p ( 0.05), PCV ( p " 0.01). end HGB ( p < 0.01) avenges tn the 

l'ligh-dose females wre ~~ less than the corresponding control over

cages. The ftBC and PCV (p CD.OS) avercges for the 111iddle-dose females 

were o1so slightly (41 and 31, respectively) below those of the con

trols. ~ever, RBC, PCV, end HGB averages were s1m11ar for control 

mnd treated groups of ules at the tnt.ert111 av~luat1on and for control 

end treated groups af both sexe~& at the final evaluation. 

Other atatisticall¥ s1gn1ficant differences between control and 

traated 1roup overages occurred lit.lt thay uere 111111, occurred tn one 

aex and ot one evaluat1on on11, end there was ftO dose rasponse rela· 

ttonshtp. Thus 0 tbey are aot constdef'ecl to M treatlaant-related. 

The.Y were: a lower (p c 0.05) dlolesterol average ln the htghodose 

R&lras at the inter1111 ovmluatton, a tatgher (pC 0.05) absolute neutro

llflt1 eount tn the atddle-dose lYles at the tratertm evaluation, 1 
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higher (p < 0.05) rra1attn 1egment.ed MUtroph11 count rand a lower 

(p c;o.OS) relative 1~phocyte count tn tha law-dose f~~Ules at the 

final cwaluetton. and htgher (p c; 0.05) urine pH values tn the low

dose aaales at the tnurtm and 1ow-dose fanales at the ftnal evalu

ettons. 

F. j)bsernt1ons at Necrppsy 

Observations made at necropsy are gtven 1n Table 8. 

r.o treat.Mnt-rehted 1es1on •.as observed 1n gross necropsy at the 

tntertm or final sacrtftces or of the rats found dead or sacrtftced 

tn extremis. The lesions present were those c011111only observed 1n 

laboratory rats and they were present tn control and treated groups 

mt s1m11ar fre~ency or tflre one ttae occurrences. The enlarged 

uterine horns are related to the stage af the estrus cycle. 

Three rats died during the study. No gross lesions were seen tn rat 

1 224. Rat I 202 (which had a catheter 1ri tts stamach) hid dart areas 

Gft the glandular aucosa of the stomach. In rat I 133 (middle-dose). 

the left 1obe of tht lung uas red and the cranial and atddle lobes 

uere shrtvaled. 

&. praan Vetghts 

Relative and absolute group aean Ofl&n wtght values are given 1n 

Table I. 
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There uas no apparent treatment-~lated effect on organ we1ght values. 

The only stlt1sttca11y &1gn1ftcant difference Nt.een control and 

treated group averages was 1 s1tght1y (p < 0.05) Mgher ttwrotd 

wight average in the h1gh-dose 1111les. No close responM rt11t1onsh1p 

WI!S preunt, as ~'' etuolute tf\yroid wights were stmnar for a1 1 

three treated groups of 111les. Roreover, they were only 141 above 

the control eve rage. t't\Yroid we1ght averages of the treated feml ~es 

•rere not above those of tlle controls. Thus, this difference appears 

to be • chance occurrence l'ather than a treatmnt-related effect. 

tl. H1stopatholoqr 

The results Df the t111topatholog1c uutnatton an given tn Table 

10 and Appendix D. The hbtoaccountab11 1~ report ts ghen 1n 

Appendix E. 

No treatment-related lesion ••s observed at the histopathologic 

evaluation. Tne lesions that were obsened were one ttme occurrences 

Gr were present in the control and treated groups at a stmtlar fre

q~ency. The diffuse subacute 1.vmphaden1t1s of the undtbular lymph 

ftode was v1sab1e grossly u red or enlarged 1JIIIph nodes. This ts " 

CCiiiDDnl.Y observed 1eston tn 1aboratoey rats. The cause of death of 

the utd•dose rat (1133) that dtad durtng the study ••s detenntned to 

lae e gavagtng acctdent 11nce a p!rforatld esophagus was found at the 

~1stopatho1ogte GXemtnatton. 

IV Jf&cusston 

At tha tntortm IWBluatton, aBc. PCV. rand lt&B averages tn the high-dose 
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females were 51 billow control aeroges. The d1fferencn were stat1s

;~co11)' 11gn1f1cant but the b1olog1ca1 s1gn1ftcance 1s q,esttonable. 

Al 1 three 111 rmneters are cl 01111 related, 10 a dltreue 1n the RBt 

count ttould be expected to result 1n a dec.Nase 1n PCV and tiiB 

nlues olso. Moreover, the Dbser¥ed differences are 11811 and 110 

d1fference bebleen these por~&Nters was seen in aales at the interim 

evaluation or between control and treated groups of e1ther sex at the 

ftna1 eva1uat1on. Thus, even tf the decrease 1n RBC count (and hence, 

PCV and lliB) was a true treatllent .. related effect, tt was 1111111 and 

transitory. 

One atd .. dose and two htgh-dose rats dieS during the study, but none of 

these deaths was due to admtntstratton of nonu1 butanol. The two 

high-dose rats died because the rubber catheter sltpped off of the 

dosing cannula durtng dostng. In one case (rat I 224 ), the catheter 

lodged 1n the throat and esophagus, thus cutting off a1r flow tnto the 

lungs. The t:•at d1Gd of apparent uphyxhtton before the cannula coul~ 

~ raoved. llo grou or htstolog1e leston nlattn~; tel the death of 

this rat was observed. The HCOnd rat {I 202) swallowtd the ~atheter. 

It was 11Cf'1f1ced wo c111s 1Dter , as the heal \h of the rat was 

edvenel1 affected ~ the presence of the catheter 1n its stomach. 

Grass necropsy revealed dlart areas tan the glandular 111cosa of the 

atamach. Thts uas ~&en htstolog1ca11y as focal aecrosts. 

Shrtve1ed and red lungs were abserved at gross Recrop51 Gf the •tddle-

dose rat (I 133) that dtad. Mtsto1ogte evaluatt~' revealed pleuritis 

and Ide~~~ 1n the 1uft9 and a perforated esophagus. nus, deeth •s the 
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result of esoph~~geal damage at dostng. 

V S,onclusion 

Oral adminhtratton of nonta1 1Jutano1 at 100 ag/ltg/da1 produced atax1a 

and fl¥poact1vt~ at a IIIKfiiUIII Wllk11 tncfdence rote of 32 and 29s. 

NSpectfvt11. A a1tght1J (51) lower (cGnpared to controls) Nd blood 

cell count (RBC), packed cell vo1111e (PCV), end ltesoglobtn (1GB) 

concentration present tn the 500 BG/kg/day dOse group females at the 

tntertm evaluation only ~ have been troatment-re1att~. 

Ito treatment-related effect was observed at the 30 Dg/kg/day or 125 

ag/kg/d~ dose levels. 
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